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摘  要 









不同外界反应条件的变化对 PPY 粉末的电性能以及显微形貌的影响。 终
制备出电导率较高、颗粒细小均匀的 PPY 粉末。采用多种方法制备卷绕式
PPY 铝电解电容器，对 PPY 铝电解电容器与传统液体铝电解电容器的介电
性能进行了对比，得出自制的 PPY 铝电解电容器具有等效串联电阻小、高
频阻抗低和介电温度特性好等优点。其中 30V3.3μF 规格的电容器在





























Electrically conductive polymers have been widely examined in ten years. 
Polypyrrole (PPY) is one kind of typical examples, because it possesses high 
conductivity, easy polymerization, oxygen resistance and innoxious 
characteristics, which are favorable for various applications. PPY offers 
tremendous technological applications such as molecular electronic devices, 
conductive electrodes for solid-state batteries, solid electrolytes for capacitors, 
shielding materials for electromagnetic interference and ion-sensors. In this 
thesis, relationships between electronic conductivity of PPY powders and 
different conditions of their polymerization are correlated. To overcome 
disadvantages of the route by electrochemical plating of conducting polymer 
electrolyte of PPY, another method is applied to make aluminum solid 
electrolytic capacitors. The anodized Al foil, underlay and etched Al foil are 
made to be a winding capacitor core. PPY was prepared with an aqueous 
solution. It is achieved that the size of PPY powders are small enough to 
permeate the underlay of capacitor core, and, the PPY behaves high conductivity 
and environmental stability. Aluminum electrolytic capacitors were fabricated 
with this small-size PPY powder as electrolytic materials and their electrical 
performances were examined. It was achieved that the electrical performances 
of PPY electrolytic capacitors were much better than those of liquid electrolytic 
ones, especially in high frequency and low temperature, though additional effort 
need to be paid for better impedance-frequency and impedance-temperature 
characteristics. Among these capacitors the type of 30V3.3μF has been already 
as good as the same type of Sanyo in ESR under 100 kHz frequency. 
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第一章  绪  论 












































SC rεε 0= ，其中 0ε 是真空电容率、 rε 是介质材料的相对介电常数、S
为电极有效面积、d 为介质材料厚度。对于铝电解电容器， rε ＝8～10。阳
极 箔 和 阴 极 箔 可 以 通 过 腐 蚀 使 其 表 面 积 增 加 几 倍 到 几 百 倍 。





































第一章  绪  论 
(3) 绝缘质量较差 
    因极薄的介质氧化膜是通过电化学方法来制备的，性能极易受原材料
的纯度、工艺因素和工艺卫生等因素的影响而变化，造成了绝缘质量较低。
由于电解电容器绝缘性较差，不像陶瓷介质和有机介质电容器那样采用绝
缘电阻或时间常数 )( CR=τ 来表示，而一般以漏电流ILC来表示。 
(4) 损耗角正切值较大，温度、频率特性相对较差 






































































第一章  绪  论 
( )[ ]
    Cr=
( )纸纸电解质＋ CCCr +221 ω
 电解质纸
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    电解电容器来说，通常用电容量C，损耗角正切
电阻ESR来描述在脉动电路中的电气特性。一般电解电容器的电感量L不会
超过 100nH,所以当L很小时，ω2LC≤1，则：  















要电气参数 C、tgδ、Z 和 ESR 与使用环境温度、频率
有着
电解电容器的主
极为密切的依赖关系。温度特性是指电容器的 C、tgδ、Z 和 ESR 随环
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